In the title compounds, namely 2,4-diamino-5- [(3,4,5-trimethoxyphenyl) methyl]pyrimidin-1-ium pyridine-2-carboxylate, C 14 H 19 N 4 O 3 + ÁC 6 H 4 NO 2 À , (I), and 2-amino-4,6-dimethylpyrimidin-1-ium pyridine-2-carboxylate hemihydrate, C 6 H 10 N 3 + ÁC 6 H 4 NO 2 À Á0.5H 2 O, (II), the trimethoprim and 2-amino-4,6-dimethylpyrimidin-1-ium cations are protonated at one of the pyrimidine N atoms. In (I), bifurcated hydrogen bonds are observed between a picolinate O atom, the protonated N atom and the 2-amino group; the graph-set designator is R 2 1 (6). The pyrimidine moieties of the trimethoprim cations are centrosymmetrically paired through a pair of NÐHÁ Á ÁN hydrogen bonds. In addition to the base pairing, one of the picolinate O atoms bridges the 2-and 4-amino groups on either side of the paired bases, resulting in a complementary DADA array. In (II), the carboxylate group of the picolinate anion binds with the protonated pyrimidine N atom and the 2-amino group of the pyrimidine moiety through a pair of NÐHÁ Á ÁO hydrogen bonds, leading to the common ring motif R 2 2 (8). The water molecule, which resides on a twofold rotation axis, bridges the carboxylate group of the picolinate anion via OÐHÁ Á ÁO hydrogen bonds.
Comment
Hydrogen-bonding patterns involving aminopyrimidine and carboxylates have been observed in drug-receptor interactions, protein±nucleic acid interactions and supramolecular architectures (Desiraju, 1989) . Studies of such interactions are also of current interest because of their applications in drug design and the crystal engineering of pharmaceuticals (Stanley et al., 2005) . Pyrimidine and aminopyrimidine derivatives are biologically important as they occur in nature as components of nucleic acid. Some aminopyrimidine derivatives are used as antifolate drugs (Hunt et al., 1980; Baker & Santi, 1965) . Trimethoprim [2,4-diamino-5-(3,4,5-trimethoxybenzyl)pyrimidine, TMP] is a well known antifolate drug. It selectively inhibits the bacterial dihydrofolate reductase (DHFR) enzyme (Hitchings et al., 1988) . Picolinic acid (pyridine-2-carboxylic acid) is a well known terminal tryptophan metabolite (Mahler & Cordes, 1971) . It induces apoptosis in leukaemia HL-60 cells (Ogata et al., 2000) . The crystal structures of a dinuclear oxomolybdenum(V) complex of picolinate (Okabe et al., 2002) , of catena-poly[ [[bis(2-pyridinecarboxylato) copper(II)]-"-benzene-1,2,4,5-tetracarboxylic acid] dihydrate] (Wang et al., 2005) and of trans-dichloro(dimethyl sulfoxide)(2-picoline)platinum(II) (Melanson et al., 1978) have been reported. In this paper, the crystal structures of trimethoprim (TMP) picolinate, (I), and 2-amino-4,6-dimethylpyrimidinium (AMPY) picolinate hemihydrate, (II), are described.
Views of (I) and (II) are shown in Figs. 1(a) and 1(b), respectively. In (I), the asymmetric unit contains a trimethoprim cation and a picolinate anion. In (II), one 2-amino-4,6-dimethylpyrimidinium cation, one picolinate anion and one half-molecule of water (the O atom of the water molecule lies on a twofold axis) constitute the asymmetic unit. In both structures, the pyrimidine moieties are protonated at N1, leading to an increase in internal angles (see angles C2ÐN1Ð C6 in Tables 1 and 3 ) compared with neutral TMP (Koetzle & Williams, 1976) and AMPY (Panneerselvam et al., 2004) . In (I), the dihedral angle between the pyrimidine and benzene rings is 76.06 (7) . This value is close to that found in TMP± carboxylate salts (Raj, Stanley et al., 2003) . The C4ÐC5Ð C7ÐC8 and C5ÐC7ÐC8ÐC9 torsion angles are À68.79 (18) and 168.05 (14) , respectively. In (I), atom O5 of the carboxylate group accepts a H atom from protonated atom N1 and the 2-amino group of the pyrimidine ring, forming a cyclic hydrogen-bonded bimolecular pattern [graph-set R 1 2 (6); Etter, 1990; Bernstein et al., 1995] . A similar pattern was also observed in the crystal structure of trimethoprim 3-carboxy-4-hydroxybenzenesulfonate dihydrate (Raj, Sethuraman et al., 2003) . This is different from the common R 2 2 (8) pattern observed in the crystal structures of aminopyrimidine±carboxylate salts (Stanley et al., 2002) . The pyrimidine moieties form base pairs through N4ÐHÁ Á ÁN3 (Table 2) hydrogen bonds involving the 4-amino group and atom N3. In addition to the base pairing, a hydrogen-bonded acceptor (atom O4 from the picolinate anion) bridges the 4-and 2-amino groups on both sides of the pairing, leading to a complementary linear DADA array (D = donor in hydrogen bonds and A = acceptor in hydrogen bonds), with the rings having the graph-set notations R 3 2 (8), R 2 2 (8) and R 3 2 (8). The same type of DADA array has also been observed in the crystal structures of trimethoprim tri¯uoro-acetate (Francis et al., 2002) and a copper(II) phthalate trimethoprim complex . The characteristic hydrogen-bonded rings observed in the structure aggregate into a supramolecular ladder consisting of a pair of chains, each of which is built up of alternating TMP and picolinate anions (Fig. 2) .
In (II), the carboxylate group (atoms O1 and O2) of the picolinate anion interacts with protonated atom N1 and the 2-amino group of the pyrimidine moiety through a pair of NÐ HÁ Á ÁO hydrogen bonds, leading to the common ring motif with graph-set notation R 2 2 (8) (Lynch et al., 2004) . This is reminiscent of the trimethoprim±carboxylate interactions observed in the DHFR±TMP complexes (Kuyper, 1989) . The water molecule, which resides on a twofold rotation axis, bridges the carboxylate groups of the picolinate anions via OÐHÁ Á ÁO hydrogen bonds. One of the H atoms of the 2-amino group is also involved in bifurcated hydrogen bonding with carboxyl atom O2 and the pyridine N atom to form a ®ve-membered hydrogen-bonded ring [R . The mixtures were cooled slowly and kept at room temperature. After a few days, colourless block-shaped crystals of (I) and (II) were obtained from the corresponding solutions.
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Compound (II)
Crystal data For compound (I), all H atoms were placed in idealized positions and re®ned as riding, with CÐH = 0.93±0.97 A Ê and NÐH = 0.88 A Ê , and U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C,N). For compound (II), the H atoms of the water molecules were located in a difference Fourier map and re®ned as riding, with OÐH = 0.98 A Ê and U iso (H) = 1.5U eq (O). The other H atoms were placed in idealized positions and re®ned as riding, with CÐH = 0.95±0.98 A Ê and NÐH = 0.88 A Ê , and U iso (H) = 1.2U eq (C,N). The highest peak in the ®nal difference map was found at a distance of 1.29 A Ê from H13 and the deepest hole was 0.72 A Ê from C14.
For both compounds, data collection: DENZO (Otwinowski & Minor, 1997) and COLLECT (Nonius, 1998); cell re®nement: DENZO and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: PLATON.
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